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SIMULATION OF SPACE NEEDS 
AND ASSOCIATED COSTS 



In a rapidly expanding and complex world, education 
Las functioned in an environment much of its own. A 
number of decisions in educational planning to date have 
been ad hoc . One might view the traditional administrator's 
position as somewhat like a chess pawn, capable of moving 
only in one direction (lacking flexibility) and one step at 
a time (short range). 

Administrators have suffered because they have not 
possessed information relevant to the questions at hand. 
Future administrators and educational planners must strive 
to bring integration to an educational system which is 
open and actively interacting with its environment. Decision 
makers must change and adapt with this in mind. 

Administrative decisions, and planning should be 
based upon the modern tools of educational planning and 
decision making. To play any game well, one must first 
learn the rules so that predetermined objectives can be 
efficiently and effectively achieved. 

Resources available to the educational system are 
scarce. However, there may be better ways of allocating 
them among comoeting claims that are presently in use. 
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For example, how many decisions made in education and 
their ramifications are checked over a period of two 
or three years? Further, are allocation decisions being 
made with information regarding resources which might 
have to be committed to sustain any benefits which are 
achieved by the original allocation or investment? 

Recently, innovations such as individualized 
instruction, individually prescribed instruction, computer- 
managed instruction, computer-assisted instruction, the 
middle school concept and others have received widespread 
interest. The implications are simply that there are an 
increasing number of management tools and media available 
to assist management and planning from the para-professional 
to the superintendent. 

In the future, the educator will have to utilize 
such concepts as the systems approach, Program Planning 
Budgeting Systems (PPBS), simulation and management infor- 
mation systems for maximum efficiency. Educators should 
eliminate much of the duplication in information handling 
which is deleterious to the effectiveness of the system. 

These decisions in re-allocating scarce educational 
resources can only be reached if several alternative avenues 
of action are available along with information regarding how 
the system will respond over a period of time if each 
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alternative is implemented. Thus, one needs a model 
which accurately represents the existing system. Simu- 
lation can be used to detect future possible fluctuations 
of the system without inflicting undesirable effects on 
the system. With such a model one can plan for the future 
and evolve a means such that educational goals can be 
realized. 

This paper presents a model which was developed 
to project gross space needs and associated costs for 
various classifications of educational activities. Activ- 
ities requiring roughly the same amount of space were 
lumped together. Using this approach eight genera], cate- 
gories of space were identified. This approach seems to 
be adequate as the space required for general classroom 
use is considerably less than the amount of space required 
for a teaching gymnasium. Thus, there is a clean break in 
space required among all categories. Due to the fact that, 
(1) educational space is a function of users and, (2) space 
must be provided for future growth, a population projection 
model was linked with the resource allocation model. 

Figure 1 illustrates the general flow of information and 
approach taken throughout the development of the resource 
allocation model. As the model illustrates, projected 
FTE's are converted to space needs which in turn are 




converted to costs. 






Births/Vcar 

Deaths/Vear 




Pig* 1. — General process used in determining 
space needs and associated costs. 



Related Research 

Following Is a cursory coverage of the literature 
related to population projection techniques and resource 
allocation models. 

Population Projection Models 

Much of the earlier published work In pupil fore- 
casting has been consolidated by Lins C 7 ] > Brown [2] and 
Short [10]. The latter’s work Includes the following 
techniques in pupil forecasting: method of analogy, fore- 
casting school enrollment from total population, adjusted 
diagonal retention pattern, diagonal retention pattern, 
average enrollment growth pattern and forecasting by analysis. 




5 



As most researchers in this field, Lins [7] emphasized 
that experience ought to precede the selection of one 
technique or a combination of techniques. 

The Florida Department of Education is presently 
using a modified version of the "cohort-survivai" method 
for student projection. The modification involves a 
visual inspection of the survival ratios for each grade 
level. Next, those are eliminated which appear to be 
atypical (extremely high or low) compared to the other 
ratios for a particular grade. The remaining ratios are 
then averaged to project pupil populations. 

A recent study by Impara [5], using the modified 
"cohort-survival" technique, examined various population 
projection models. The objective was to develop a 
systematic quantitative method of forecasting pupil popu- 
lation for grades one through twelve. The criterion for 
selecting a model was that the projections have no more 
than . 5 % error in the first projected year and in each 
successive year. Within the limits of this ouudy, Impara 
found the "cohort-survival" technique to be acceptable. 

A Resource Allocation Model 

Currently a great deal of attention is being 
directed towards Programming, Planning, Budgeting Systems 
(PPBS). Educational planning in the past has consisted 




6 



largely of "fire fighting" or annual "survival" planning. 
Educational management and decision making have been 
hampered by the lack of: (1) up-to-date relevant infor- 

mation, (2) a process for establishing educational 
priorities, (3) Long-range planning, (M) specifically 
stated educational objectives, (5) consideration of 
optimal resource allocation as opposed to simply allocating 
educational resources until there are none, (6) identifi- 
cation of resources with specific educational programs, 

(7) quantitative methods of analysis, (8) planning for 
future needs, (9) flexible planning methods, (10) being 
able to show least cost alternatives for problems or 
programs, and (11) cost-benefit information regarding 
educational decisions and/or programs. 

While the above list is not all-inclusive, it does 
illustrate the need for retooling present educational 
management techniques and giving some consideration to 
the merit of new approaches to educational planning. 

Programming, Planning, Budgeting Systems, while they 
do not offer a panacea to problem solving, certainly 
provide a comprehensive approach to educational planning 
and management. As a management system in education, PPBS 
is very much output oriented and concerned with: (1) long- 

range planning, (2) developing a budget, (3) identifying 
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specific objectives within each educational program, ( *0 
measuring gains towards specific objectives, (5) 
systematically considering the most effective means for 
goal achievement, and (6) allocating scarce educational 
resources in the most efficient way possible. Hartley [3] 
lists some thirty characteristics and advantages of PPBS 
along with several limitations. 

PPBS is still an infant in the management of our 
nation's educational systems. Most of the literature con- 
cerning PPBS and education, which began appearing in the 
journals in 1965-66, has been directed to general discussion 
of what PPBS is; planning for PPBS; and the implementation 
of PPBS. Three examples of such articles are: "What is 

PPB?" [11]; An Operative PPB System: A Collaborating 

Undertaking in the States [8]; and "Program Budgeting" [4]. 

School systems are just now becoming more interested 
in the merits of PPBS. Perhaps the increasing scarcity 
of educational resources has provided the impetus for a 
change in educational management techniques and approaches. 

The future of PPBS in education, while encouraging, 
might be aided by three present projects at School District 
68, Skokie, Illinois; Metropolitan Dade County, Miami, 
Florida; and The University School, Florida State University, 
Tallahassee, Florida. All of the above mentioned projects 
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involve the use of PPBS and are primarily concerned with 
optimally allocating educational resources. The latter 
two projects are concerned more with the feasibility and 
developmental aspects of PPBS. The systems approach taken 
by Skokie in developing, implementing and monitoring 
their PPB system clearly demonstrates the complexity of 
the recent innovation in educational management. Skokie's 
coding scheme and program evaluation review technique 
(PERT) network for the development of a program budget is 
an excellent example of the planning and preparation 
necessary before considering the implementation or use 
of the PPBS approach [6], 

If one is concerned with educational planning, 
optimally allocating educational resources, and views 
educational systems as being "open" ones, then one must 
consider the systems approach to educational management. 

Procedures 

Population Projection Procedures 

The Modified "Cohort-Survival Model"* 

Listed below are the steps for calculations; 

1. Calculation of Survival Ratio from birth 



♦Examples for calculations were taken from the output 
in Table 1, page 17 . This was done to assist the reader in 
linking the process with the output. 
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to grade one. In the 1959-60 school year there were 97 
'live births reported and six years later In 1965-66, 135 
children were in grade one. One then sums the births 
from 1959-60 school year up to 1965-66 school year Ebirths = 
537. One then sums the enrollment in grade one for the 
years corresponding with the births, E grade one - 69^.* 

E grade . one - Survival Ratio from birth to grade one. 

E births 

6 9 \ 

Substituting: wy = 1.29 (survival ratio.) 

The ratio 1.29 indicates that in-migration, births, etc., 

exceeded emigration, deaths, etc., for the years considered. 

2. Calculation of Survival Ratio from grade one 

to grade two. This ratio is calculated in a fashion similar 

to that in step one above, except that one now uses the 

grade two enrollment corresponding to the year that the 

students were in grade one. The question examines how 

many of the grade one students over the past years have 

survived and moved on to grade two. The survival ratio is 

calculated in the following manner: 

r ' ^ , r ^ e 4 ? ne = Survival Ratio from grade one to two 
E grade two & 

Substituting. 6^ _ (Survival ratio). The ratio . 9** 

indicates that a reduction in membership from grade one to 



*Children are not eligible for school until they 

are at least six years old. 



O 

ERLC 



10 



grade two has occurred over the past years. The reduction, 
among other things, might be explained by failure and 
retardation . 

3. Calculations of Survival Ratios between other 
grades. The survival ratios for grades two through twelve 
are calculated in a similar fashion as outlined above. 

. Predictions of membership in the first grade. 
One takes the births and multiplies the number of births 
for each year times the survival ratio for births to grade 
one. For example, consider grade one and the birth to 
grade one survival ratio of 1.29. The projected enrollment 
for grade one for the years 70-71, 71-72, 72-73 , 73-7^, 
and 7^-75 is found by multiplying the number of live births 
in the prior year (117) times the survival ratio 1.29 
resulting in a projection of 151 students in grade one for 
the year 1970-71. 

5. Prediction of membership in the second grade. 
The same procedure as was outlined in step four is used, 
as one takes the projected enrollments for grade one and 
multiplies each projection times the survival ratio from 
grade one to grade two. The product is the projected 
enrollment for grade two. 

Example: In step four, 151 students were projected 

for grade one in the school year 1970-71. If one takes 
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this projection and multiplies it times the survival ratio 
( . 9*0 s one obtains the projection of students in grade 
two in the following school year, 1971-72. 

6. Prediction of membership in other grades. The 
technique outlined in step five is repeated throughout 
until all grades designated have been predicted. 

The above model produced the projected FTE's which 
were then used as input data for the resource allocation 
model which is described in the following pages. 

Resource Allocation Procedures 

The discussion of the procedures has been broken 
down into the following classifications: (1) general 

classroom, (2) teaching laboratory, (3) teaching gymnasium, 
(*0 library space, (5) student learning resource space, 

(6) administrative office space, (7) resource center, staff 
and faculty and (8) physical plant service area. Each 
classification is discussed using the systems approach as 
in Figure 2. The inputs have been listed for each 
analysis of space along with the algorithm for converting 
FTE's to space needs. The procedures for determining the 
cost of constructing and equipping needed space/classification 




are also discussed. 
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Fig. 



2 . — Resource 



allocation model. 



* 



Perhaps the following Information will clarify 
the conceptualization and understanding of the techniques 
employed in the development of the model for the alloca- 
tion of educational resources discussed in the following 
pages . 

1. One might refer to the simulation printout 
concurrently as one reads the following discussion. 

2. Since the procedure for most of the classifica- 
tions is similar, one should keep in mind that Figure 3 
contains a general procedure to which one may refer for 
clarification of specific inputs, processing or conversion 
techniques and outputs. 



*The conclusions include a discussion of the "users" 
and "sources" of information. As a result, the dotted lines 
in the above system become part of the total system, thus 
completing the model. 




13 




Fig. 3.— Arulyili of g^.ertl cU*«roo*. 



3. Words appear In the following abbreviated form: 
PTE - Pull Time Equivalent Student; SSPO - Student 
Station Period Occupancy; NASP - Net Assignable Square 
Feet; GPL - General Purpose Learning; and TL - Teaching 
Laboratory. 

Analysis of General Classroom Space 

Figure 3 shows the conversion of projected PTE’s 
to space and associated costs for general classroom space. 
The inputs, process of conversion and outputs have been 
illustrated in a manner consistent with Figure 2. The 
outputs A, B s and C were used as inputs for the final 
conversion to gross square feet and dollars to construct. 

The format used for the analysis of general class- 
room space applies to the analysis of Teaching Laboratories 
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and Teaching Gymnasia . It should be pointed out that 
the term "Inventory" applies In general to on-hand 
human, physical and financial resources. Throughout 
all of the analyses discussed In the procedure, the 
units of the Inventory can easily be determined by 
examining the immediate calculations. For example, In 
the conversion of total NASF 1-12 to gross square feet 
to be constructed, inventory obviously refers to space 
or facilities on-hand which can all be allocated to the 
classifications being analyzed. 

As one can see, the outputs A, B and C In 
Figure 3 become Inputs to the calculation of gross square 
feet to be constructed. The analysis of the remaining 
classifications deviate from the procedure outlined in 
Figure 3 in the following manner: 

1. Analysis of Library Space . This analysis 
differs from that of the general classroom since the 
percentage of space accommodated per given instant re- 
placed EST SSPO/WK/FTE student in the general classroom 
model and grades 7-12 are lumped together (see simulation 
printout). Figure ^ shows the deviations and conversion 
of inputs to outputs. 




INPUTS 



P10CLSSIHC 



OUTPUTS 




PI*. Analysts of library «pac«. 



2 . In the Analysis of the Resource Center and 
Administrative Office Space estimations of position and 
percentage requiring space replace EST PTE students and 
EST SSPO/WK/FTE student in the model for general class- 
rooms. The remainder of the analysis techniques follow 
the format used for general classrooms. (See Figure 3 
and simulation printout for further clarification) . 

3. The analysis of Student Learning Resource 
Space has as its initial input the output from the 
analysis of General Classrooms and Teaching Laboratories . 
Examination of Figure 3 shows the output in question 
(required NASF K-6, 7-9 > and 10-12 for both analyses). 
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Figure 5 below shows the outputs from the first two 
analyses as jnputs, and exemplifies the conversion 
to output . 



isrtrrs rsoctssiNC ocrnrrs 




rig. ).->Aaalyala of *tu<;«ot Ssjrolfig resource spsce. 



. The analysis of P hysical, Plant Service Area 
has been purposely treated last since the initial input 
for the analysis requires output from all of the earlier 
analyses. Outputs A, B and C for each analysis are 
summed vertically resulting in a total NASF required 
for K-12 for each analysis. These totals, seven in all, 
are totalled again giving the grand total NASF required 
to meet standards. The conversion of this input to 
output is shown in Figure 6. 





Fig. 6. — Analysis of physical plant service area requirement. 
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Output 

The population projection model was tested using 
data which permitted the algorithm used within the model 
to make projections for five years, 1970-71 to 197^-75. 
Table 1 illustrates the conversion of births and past 
enrollment to projections. 

TABLE 1 

POPULATION PROJECTION 



YFAg 64- ft9 _ 66 -6Z 6.7-66 66-69. .69-70 — . 70-71 71-72 72-7.3 73-74 74-75 

HPfiOF SURVIVAL RATIO 
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1.00 
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140 
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3 .. 
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.. . 119 
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12fl 
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.99 
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135 
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141 


141 
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1 1 7 


119 


119 
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1.00 


. 131 
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. 5 
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129 


1.00 
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134 
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. 107 
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115 


111 


1 ?5 


1.06 


129 
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135 
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„ 809 


- .. 82a .. 


— 631 
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835 
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— 10 3 


109 
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. - . 90 . 


. 91 . 
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100 


111 


• 69 
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290 


303 


309 


320 


332 
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.1470 


1507 


__ 1535 . . 


1560 


. 1572 



Table 2 illustrates the conversion of projected 
enrollment for eight areas to dollars to construct and 
equip the required facilities. 
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TABLE 2 

RESOURCE ALLOCATION 



ANALYSIS 1 GENERAL CLASSROOM 



tears—- 


YEAR 70/71 


—TEAR-71/72 


— TEAR'73/76 


TEAR 76/75 


TEAR 75/76 


ESTIMAltD K-6 FTE STUDENTS 


009 


820 


831 


8 39 


835 


EST. SSPD/NK/ME STUDENTS 


16.00 


16.00 


*16.00 


16.00 " 


16.00 


K-6 SSPO/N* 


11326. DO 


11650T05 


11636.00 


"11766.00 


11690.00 


NASF /SSPO/N K 


» 76 


.76 


.76 


.76 


.76 


REOUIREO NASF 


0607.76 


&726.80 


6861,86 


8926.96 


8886.60 


CSTIHATEO 7-9 FTE STUDENTS 


371 


386 - 


396 


601 


606 


CST. SSPO/MP/FTE STUOENTS 


12.50 


12.50 


12.50 


12.50 


12.50 


CRAOES 7-9 SSPO.'MK 


6637.50 


6800.00 


6975700 


— 5012,50 


5075,00 


NASF/SSPO/MR 


.76 


.76 


.76 “ — 


.76 


.76 


REOUIREO NASF 


3526.50 


3668.00 


3763.00 


3109.50 


3057.00 


ESTIHATEO 10-12 FTE STUOENTS 


290 


303 


' 309 


320 • — 


332 


EST. SSPO/NK/FYC STUOENTS ' ” 


15.00 ' “ 


15.00 


• - 15.00 * 


15.00 


15.00 


CRAOES 10-12 SSPO/HK 


6350.00 


6565700 


—6 6 357 0 0 “*■ 


' 6 BO 07770 


6980700 


NASF/SSPO/N* 


.76 


.76 ' 


- .76 


.76 ~ 


.76 


REOUIREO NASF ' 


3306.00 


3656.20 


3522.60 — 


3668.00 ' * 


* 3786,00 


TOTAL NASF REOUIREO 


15635.26 


15827.00 


16107.66 


16346.66 


16526.20 


inftnl UPCT 


T50Q0 . 00 


“17050 .00 


15000.00 


15000700 


— 15000 700 


NASF-TO BE CONSTRUCTED 


630.26 


827.00 


1107.66 


1386.66 


1526.20 


NASF TO GROSS SO. FT. 


1.67 


1.67 


1.67 


1.67 


1.67 


urcuja r IU OL IDrur ■ 


73i « A9 


1701709 


1 867762 


— 2317795 — 


756 8.75 — 


COST PER GROSS SO. FT. 


26.00 


26.00 ' 


26.00 


26.00 


26.00 


oollars TO CONST. ♦ EQUIP. 


17565.66 


33166.16 


66386.20 — 


55689.16 ”” 


61170.10 



ANALYSIS 2 TEACHING LAO. 

TEARS ** — 

ESTIHATEO R-6 ME STUOENTS 

cst • sspo/mk/me students — 

K-6 SSPD/MK 

NASF/SSPO/NK 

REOUIREO NASf * *“ 



-ytHT7V771 TE M ~~ 7r/7 ? YU9~T377H‘ 

AOS • 820 " ‘ M| * ■ 

"" 2.00 “2.00 ‘ 

"inanr 



“ 2.00 " 



3.00 

6166.60 



”161.070 0 

3.00 — * 
' 6232.00 



i 667750“ 
3.80 

6315. 60 ~ 



-TEA J7TV/75 YU P ~7 577f 

039 ■ aj5 

2.00 2.00 

16787?!} 1670.00 

3.60 3. 80 

” 6376.60 6366.00 * 



ESTIHATEO 7-9 FTC STUOENTS 

cst. sspom/rTc stuocnt? 

“CRAOES 7-9 S3P0/MK 

NASF /sspd/wk 

REOUIREO NASF 



* 371 

3.60 "" 

“1735755 

5.05 

6766.78 



386 

1.60 



” 396* 
3.60 



601 ‘ 
3.60 * 



606 

3.60 




nsuro” 

T“ 5.05* 
7381.08 



ESTIHATEO 10-12 ME STU0EHTS" 

EST« SSPD/MK/FTE STUDENTS 

"CRAOES 10-12‘SSPO/MK 

NASF /sspo/mk 



190 

3.60' 

“1066700- 

5.05 ' 

5272.20 ~ 



303 

~ 3 .60 



* ' 309 ” 

“ 3 . 60 “ 



*' 320 “ 
"7.60“ 



' 332 ' 
3.60“ 



"TO 90780— 
5.05“ 



”1112760“ 
5.05“ 



“1172700“ 
5.05“ 



119572 IT" 

5.05 

* 6035.76“ 



O 
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REOUIREO NASF 
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TABLE 2 — Continued. 



TOTAL NASF PEQUIREO 


10165.38 


16721.66 


19096.19 


19989.16 


19762.89 


I NVENTOR Y 


“'160Q0.TJ0 


16000.00 


16003700 


16000.00 


16000.00 


NASF-TO BE CONSTRUCTED 


2165.30 


2721 . 6b 


3096.19 


3989.16 


3762.89 


NASF TO CROSS SQ. FT. 


1.67 


1.67 


1.67 


1.67 


1.67 


CROSS SQ. FT. TO OE CONST; 


3615. 18 


6599 iU 




5818758 


6263.99 " 


COST PER CROSS SQ. FT. 


37.50 


37.50 — 


‘ 37.50 


37.50 


37.50 


OOUARS TO CONST. ♦ EQUIP. 


135606.92 


170993.96 ' 


" 193895.77 — 


218196.77 *" 


235697.65 


ANALYSIS 3 TEACHING GYMNASIUMS 










TL * K 5 - • 


tc»r rarn. 


TEAR ~7i.77Z~ 


YE"*R~73/79 


YEAR 79/75 


YEAR "75/76 


ISTIMATEO K-6 FTE STUOENTS 


609 


620 


831 


639 


635 


EST. SSPO/NF/FTE STUOENTS 


1.0Q 


i.oo 


1.00 


1.00 


1.00 


K-6 SSPO/ NX 


809.00 


820700 


531.00 


839700 


835700 


NASF /SSPO/MK 


10.00 


10.00 


to.oo 


10.00 " 


10.00 


REQUIRED NASF 


8090.00 


6200.00 


0310.00 


6390.00 


8350.00 


ISTIMATEO 7-9 FTC STUOENTS 


371 


36*. ; 


399 


"■■■ . 901 *“ 


906 


1ST. SSPO/HK/FTE STUOENTS 


1.00 


1 .00 


1.00 


1.00 ~ 


1.0 0 


CRAOES 7-9 SSPO/NK " “ 


371*00 


369700 


j 9 9750 


901700 


9067 0 0 


NASF/SSpO/MK 


10.00 


10.00 


10.00 • ’ 


to.oo — 


m.oo 


REOUIrEO HAST 


3710.00 


3640.00 


3990.00 


9010.00 


’ * 9060.00 


ESTINATEO 10-12 FTE STUOENTS 


290 


303" 


309 


320 


332 


EST. SSpO/WK/FTe STUOENTS 


2.00 ' 


2, DC 


"* 2.00‘ 


- z.aa 


2.00 


CRAOES 10-12 SSPO/NK 


360.00 


606.08 


610700 


690700 


56 9701! 


nasf/sspo/nk 


10.00 


' ■ 10.00 


10.00 — 


10.00 


10.00 


RfOUT»rO NASF * 


5600.00 


6060 .00 • - 


6160.00 


6900.00 


6690.00 


TOTAL NASF REQUIRED 


17600.00 


16100.00 


16930.00 


18800.00 


19050.00 __ 














I KVCNT 0 IY 


TC000.00 


20000TDO 


tuuOO.Su 


TOO 00700 


20000700 


N«f*TO BE CONSTRUCTED 

Uirf v m /•oner t a #v . 


•2600.00 


•1900.00 ' — 


- " -1570.00 " - 


— *1200.00 


■*' -950.00 


nijr 10 uKud) FT • 


1.67"’ 


” " 67 


* " 1«67 


1 1.67 "■*' 


1.67 


unU j j TQ« r I# 1U Dt v 1 « 

COSY PTM CAMS SO. FT. — 


*"■900 8700 * 

— Nn.no ■ — 


*31 T3 .00 

—• • in . nn — 


"2621*70 


*3009700 


*1586750 “ 



QQLLARS TO CONST. ♦ EQUIP, *M2Q29Q.OO -9*190’. 00 - 78657.00 - 60120. 00 - 67595.00 



ANALYSIS 9 LIBRARY SPACE 


TEARS——— 


rr r 70/# i 


TEAR 71/72 


TEAR 73779 


YEAR 79/75 




1ST K-6 FTE STUDENTS 


609 


620" 


131 


939 


635 


l ACCOMMODATED PER INSTANT* 


.87 


.87 


.07 


.07" 


.07 


*xo accomnooatEj rnriNSTANl 


"*56763 


577*0 


>6.17 




56795 


NASF PER STUDENT STATION 


30.00 


30.00 


"30.00 


39.00 


30.00 


REGUlREO NASF 


1698.90 * 


1722.00 


1795.10 


1761.90" 


1753.50 "* " 




I5T IMATAO 7-12 FTE 1TUQEHT1 


661 


6 67 


703 


721 


736 


< ACCOMMODATED PER INSTANT' 


*10 " 


~ "“.10* 


.10 


.10' 


.10"* ' 


“TOTAt NUMBER 


6 67*10 


66.78 


70*30 


72.11 


73.60 


NASF PER STUDENT STATION 


' 30.00 


TO. OB 


30.00 


30.00 


" 30.00 


RECUlRCO hast 


~ 1963.00 


2061.00 


2109.00 


2163.00 


2219.00 
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TABLE 2 — Continued. 



ESTIMATED TOTAL STUDENTS 
< ACCOMMODATED PCR INSTANT 


1670 

10.00 


1507 
10. CO 


1536 

10,00 


1560 


1573 

10.00 


NASF PER STUDENT STATION 
REOUIRCD NASF 


16700.00 

.05 

735,00 


15070,00 

.05 

753.50 


15360. Ou 

.05 - 
767.00 


0.00 

.05 

0.00 


15730. 00 
,05 
786.50 


TDTAL NASF REQUIRED K-l? 


<.*.16.90 ' 


■* 6536,50 


6671.10 


3926.90 


6756.00 


INVENTORY 


16632.00 


16032,00 


16632.00 


16632.00 


16632.00 


NASF-TO UE CONSTRUCTED 


-12615.10 


•12295.50 


-12210.90 


-12907.10 , 


-12076.00 


NASF TO CROSS $Q. FT. 


1.67 


1,67 __ 


1.67 


1.67 


1.67 


CROSS SQ. FT. TO BE CDNST. 


-20733.22 


-20533.66 


-20392.20 


-21556.66 


-20170.26 


COST PER CROSS SQ. FT. 


25,00 


2SiOO 


25.0 0 


25.00 


25.00 


DOLLARS TO CONST. * EQUIP. 


-516330.62 


-513337,12 


-509605,07 


-536671.62 


-506256.50 


ANALYSIS 5 ST. LEARNING RES 


SP, 


— 





— 


— 


years 


TEAR 70771“ 


TEARTTr/TZ 


TTIR 73776 


TEAR 767T5 TEA?T75/76 


TTL NASF IN GEN CLRM »TL K-6 


609 ’ ' 


- 620 


631 **" 


639 


835 


( PROVIDED FOR LEARNING RES " 


.05 " “ 


;o5 


" .05 


.05' 


' .05" * 


‘TTL ^CCO^OOA TfO K"S 


*0765 


00“ 


61.55 


6 1795 


61.75 


NISF PER STUOENT STATION 


15.00 ' 


* 15.00“ 


15.00 


"'15.00 


;i5.oo 


REQUIRED NASF 


606.75 — 


615.00 ” 


623.25 


629,25 


626.25 














TTL NASF IN GEN CLRM ♦ TL 7*9 


371 


366 


396 


6P* ' 1 


‘ 606 


( PROVIOEO FOR LEARNING RES 


.05 


.05 


“ ' .05 


.05 


" .05 


TTt ACCDNHDDA TED 


Iff. 55 


<i.«i 


n. to 


2tr.53 


20 .30 “ 


NASF PCR STUOENT STATION 


20,00 


20.00 


20.00 -■ 


20.00 ’ ' 


20.00 


REQUIREO NASF 


371.00 ' ' 


■ 366,00 •*— 


'396,00 - " 


601.00 


606.00 


ETTL NASF IN CEN CR ♦ Tt 10-12 


290 


— 303 


30V 


320 


332 


t PROVIDED FOR LEARNING RES 


‘ .05 


.05 


.05 


~ .05 


~ .ON 


lUlHl ALbvanuUATLu 


INT5Q 


15115 


15.65 


icnnr' 


J6TET 


NASF PER STUOENT STATION 

OrOtlTDf n l | Cr ■* ■ ■ ■ ■■■ — 


25.00 


"25.00 


25.00 


25.50 


"" 25.00 


nUir 


362.50 


376,75 


366. 25 


" 600.00 


615.00 



TDTK NASF PtQUlRED K-12 1360;2J 1377.75 1603.50 l63f.Z5 lli«.7.Zr 



inventory 


500, 00 


500.00 


500.00 


500.00 


500.00 


NASF-TO CE CONSTRUCTED 


660.25 


677.75 


903.50 


930.25 


967,25 


NASF TO CROSS SQ. FT. 


1.67 


1.67 


1.67 


1.67 


1.67 


CROSS SQ, FT. TO BE CONST. 


1603.22 


1665.66 


1506.66 


1553.52 


1561.91 


COST PER GROSS SQ. FT. 


25.00 


25.00 


25,00 


29,11 


25.11 


OOLLARS TO EohST. ♦ EQUIP. 


35060.66 


36666^06 


37721.12 


36037.96 


39567.69 














ANALYSIS 6 AON. OFFICE SPACE 








• 





rtf if) MTU ant ft tau ran u m “ ~~ 1 ■* 


rriR 70/7V 


“ TEak“A>72 


> EAR 73/75 


TOR 76/75 


— m*^577l 


E5T AUn In POSITION FOR 


609 


SZO 


631 ' 


639 


635 


REQUIRING DFFICE SPACE ’ 


•0029 


•0029 


•0029"'” ' 


•0029 " 


•0029 “ 


NO REQUIRING OFFICE SPAtt 


2.35 


7756 


2.61 


Z7v3 


2.61 


HASP PfR aohin position 


166,00 


166,00 


166700 


166700 


166706 


REQUIREO NASF 


337*66 


362.63 


367 703 


350.37 


366.70 
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TABLE 2 — Continued. 



EST AONlM POSITION FOR 7-9 




371 


. 3fl|| 


39L 


" " LOl 


60 6 


requiring office SPACE 




.0039 


.0039 


.0039 


' . 0039 


.0039 


NO REQUIRING OFFICE SPACE 




1.65 


' 1.50 


1.56 


1.56 


1.56 


NASF PER AOMIN POSITION 




ILL. 00 


ILL. 00 


‘ ILL. 00 


ILL. 00 


‘ ‘ ILL. 00 


REQUIRED NASF 




208.36 


215.65 


221.27 


225.20 


228.01 


E5T ADMIN POSITION FOR 10- 


12 


29Q 


303 


309 


320 


332 


requiring OFFICE SPACE 




.0055 


.0055 “ ' 


.0055 


.0055 


.0055 


NO REQUIRING OFFICE SPACE— 




1.59 


1 « b7 


1.70 


1. 76 


1.83 


NASF PER ADMIN POSITION 




ILL. 00 


ILL. 00 


ILL. 00 


ILL. 00 


ILL. 00 


REQUIRED NASF 




229.68 


239.98 


2LL.73 


253.LL 


2 b IV'A 


TOTAL NASF REOUIRED K-12 




775.87 


79S. 06 


813.02 


829.01 


839.65 


INVENTORY 




9L1.00 


9L1.00 


9L1.00 


9L1.00 


9L1.00 


NASF-TO BE CONSTRUCTED 




-165.13 


-1L2.9L 


-127.98 


-111.99 


-101.35 


NASF TO GROSS SQ. FT* 




1.67 


1.67 


1.67 


1.67 


1.67 


GROSS SO. FT. TO BE CONST. 




-275,76 


-238.71 


-213.72 


-187.03 


•169.26 


COST PER GROSS SQ. FT. 




3Q.QQ 


30.00 


30.00 


_ 30.00 


30.00 


DOLLARS TO CONST, t EOUIP. 




-8272.91 


-7161.17 


-bLll.60 


-5*10.00 


-5077.66 


ANALYSIS 7 RES. CENT.STAF 


I 


FAC 









..... 


YEARS 




TEAR-7Q/71 


YEAR 71/72 TEAR 73/76 


YEAR 7L/75 


’ YEAR 75/76 


EST POSITIONS FOR K-6 




009 


820 


*31 


8 ?I9 


835 

- - ■- 


t ACCOMMODATED 




.90 


' * .90 


.90 ~ 


' .90 




* NO ACCOMMODATED 




728,10 — 


" 7 J B , U 0 


TGVTRQ 


755710 


' 751. ‘30 


NASF PER POSITION 




60. QQ 


* — 60.00 


60.00 


60.00 


60.00 • 


REQUIRED NASF 




L3686.0Q 


LL280.00 


" LL87L.00 * 


' L5306.00 '** 


L5090.00 *’ 




CST POSITIONS FOR 7-9 " 




371 


■ 38L 


39L 


LOl 


LOb 


( ACCOMMODATED ' ' 




.90 


.90 


.90 


.90 


.90 


' ND ACCOMMODATED 




J33.9T 


JLS.bU 


35L.t>U 


360.90 


JbS.LO 


NASF PER POSITION 




60. QO 


* 60.00' 


*" 60.00 


" 60.00 


'■ 60.00 


REQUIRED NASF 




20036.00 


20736.00 


21275.00 


~'Z 165L.QQ 


21926.00 


EST POSITIONS FOR 10-12 




290 












. 303 


309 ~~ 


320 


332 


t accommodated 




.90 ’ 


- * ** .90 


.90' 


.90 


.90 


NUMBER ACCOMMODATED 




26ITO0- 


tjztm — 


278 7TO 


288700 


29 87 83 


NASF PER POSITION 




60.00 *• 


60.00 


60.00 


60.00 


* 60.00 ' 


REOUIRED NASF 




” 15660.00 ’ 


16362.00 


16686.00 


17280.00 


17928.00 


TOTAL NASF REQUIRED K-iZ 








* — 82836.00 


0L2LQ.OO — 






79380.00 ” 


81378.00 ' 


6L9L2.00 


INVENTORY 




85223.00 


8 £223.00 


85223.00 


05223.00 


85223.00 


NASF-TO BE CONSTRUCTED 




-58L3.00 


-38LS.QQ 


-2387.00 


-983.00 


-201.00 


NASF TO GROSS SQ. FT. 




’ 1.67 


1.67 


1.67 


1.67 


1.67 


GROSS SQ. FT. TO BE CONST. 




-9757.81 


-6621.19 


-3986.29 


-1661,61 


-L69.27 


COST PER GROSS SQ. FT. 




30.00 


30.60 


30.00 


30.00 


30.00 


OOLLARS TO CONST. ♦ EQUIP. 




-29273L.30 


-192636. 5C 


-119588.70 


-L92L8.30 


-16070.10 



TABLE 2 



Continued 





ANALYSIS S PHr. PLANTSERV, 


AREA 








- 


YEARS------ 


TEAR"70 /7l 


YEAR 71/77"- 


YEAR-73/7 L 


YEAR^7L775 YEAR 75/76 


TTU NASF TO MEET STANDARDS 


137116.66 


140736.97 


' 143307.20 


1450 92, 60 


147321.94 


PERC. OF AOOVE TU STANDARDS 


.09 


.05 


,05 


.05 


*05 


T'.'TAL hasp required 


665b . 6 J 


7036795 


7165. 3b 


7254.64" 


7366.10 


Inventory 


1 6325.0 0 


16325, Q0 


16325,00 


16325.00 


16325.00 


NAST TO BE CONSTRUCTED 


-9469.17 


-9268,05 


-9159.64 


-9070.36 


-6958.90 


N ASF TO CROSS SQ. FT* 


1.67 


1.67 


1.67 


1.67 


1.67 


CROSS SO. FT. TO BE CONST. 


-15313,51 


-1551 1.65 


-15296.60 


-15147,50 


*14961.37 


COST PER CROSS SQ. FT* 


25.00 


25.00 


25.00 


25.00 


25.00 


DOLLARS TO CONST. • EQUIP. 


-395337.72 


-367776,15 


-362414,96 


-376667,53 


-374034.20 















Discussion 

The survival ratio method for projecting FTE 
students was selected for two reasons: (1) it is the 

simplest and most widely used model, and (2) the accuracy 
of the model when using large numbers. It should be 
pointed out that small numbers were used in the simulation 
for, this document to facilitate ease of application. 

In using this model or considering its adoption, 
one should keep in mind the basic assumptions underlying 
it. For example, the model assumes that birth and death 
rate of children, promotion policy, in-and-out migration, 
dropouts and movement to-and-from non-public schools will 
remain constant. Further, one should note that accurate 
data for births and enrollments is needed if projections 
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are to be accurate. One final note, average daily 
attendance should be used as opposed to enrollment 
figures. Otherwise, one will provide space which will 
not be utilized.* 

The resource allocation model like the population 
projection model is fully operational on the CDC 6400 at 
Florida State University's computer center. As such, the 
allocation model is deterministic, futuristic and flex- 
ible. The main advantage in having the model computerized 
is that it provides the user employing the model with a 
variety of information besides the calculation of total 
square feet to be constructed and adjusted cost. 

For example, a user may vary the space utilization 
factor while holding the other variables or parameters 
constant and examine the output, space to be constructed, 
as a function of the variations. Actually, any of 
the parameters may be changed and the outputs examined 
in terms of the change. Proceeding one step further, 
one may now alter combinations of variables which, without 
the computer, would not only be time-consuming but un- 
realistic . 



•Enrollment figures are usually 5-20? higher 
than average daily attendance. 



O 

ERIC 

ijfflinaffamiaaa 
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The model, if used in the above fashion, can be 
used to examine outcomes of various alternative decisions. 
Having the outcomes in terms of costs, one might then 
assign a utility value to the alternatives and look at 
the cost-utility product for each alternative. To date, 
educational planners have few models, let alone computer- 
ized models, available to aid in the decision-making 
process. This program, in its present state, is then 
one more program for planning use which is sensitive 
to allocating scarce educational resources over a period 
of time. 

One should not develop a model which lacks 
flexibility and serves simply as a means to an end. In 
this light, the resource allocation model, while it has 
terminal output, need not terminate at this point. 

Hopefully, planners will be flexible enough to adapt, 
revise and change this model as well as others as the 
educational system changes. One always has a decision 
of adapting and changing present programs and models 
or 1 developing one for the particular problem. This is 
very dependent upon the nature of the specific problem. 
Consider the resource allocation model and its flexibility 
in meeting ocher user needs. Different uses require 
different inputs which are attainable from different sources. 
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A drastic change in inputs would surely imply 
complex changes in the existing program. Thus, one 
should be wary of using a model designed to do one thing 
for a problem which is totally different. Through lack 
of adequate information, educators are often guilty of 
this. The resource allocation model discussed herein 
will do only what it has been programmed to do: calculate 

the space required to accommodate projected student 
enrollment. The space needs per classification for K-6, 
7-9j and 10-12 are only "ball park" figures. Further, 
the more inaccurate the inputs, the higher the error 
rate and the less accurate the results. 

Some further uses of the resource allocation 
model which are presently under investigation are: 

1. The use of the model in projecting state space 
needs by counties. The format of the output is illustrated 
in Table 3. 

TABLE 3 

FORMAT FOR PROJECTING SPACE NEEDS 
Activities Year^l^^O-?! County 1 County 2 County 3 



1 ' ' ' 

2 It! 

3 lit 

l\ III 
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2. The use of algorithms to cluster space/ 
student station/activity and consider various structural 
designs . 

3. The addition of algorithms to determine other 
required educational resources which are functions of 
students such as teachers, administrators, para-professionals, 
media, etc. 

The above is a cursory description of the two models 
which were linked together for simulating space needs as 
a function of students over a period of five years. The 
following is a brief discussion of the various options of 
the program. 

One may elect to use only the population projection 
model and within this selection one may select the years 
and grades desired. The output of this option includes 
only those grades which were designated.* 

A second option available to the user is the 
selection of the resource allocation model as a single 
program. Here one must provide the population projections 
as initial inputs using cards. Within this option one 
may select space needs between any range of grades provided 



*As input, one needs the births for eleven years 
from the present year and enrollment by grade for those 
grades one wishes to predict, five years back from the 
present year. This data is entered using cards. 
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that the population projections were for the desired 
grades as the program simply sums the projections of 
grades within the range of K-6, 7-9, and 10-12. Errors 
in FTE projections would invalidate any outputs of this 
option. 

One may elect to use the complete program and 
obtain printout for any range of grades as were outlined 
in the first and second options. The output in Tables 
1 and 2 were obtained using this option and grades 1-12. 

Summary 

The purpose of this study was to develop a resource 
model as a function of projected pupil enrollment. The 
simulation consists of two linked programs. First, a 
program utilizing a version of the modified "cohort- 
survival" technique and the second which allocates space 
and accompanying costs necessary to meet the projected 
needs . 

The benefits to the educational system from any 
attempt to systematize the planning and decision making 
tasks go beyond the value or the accuracy of the outputs. 
Further, it is through involvement and activities such 
as those discussed in this paper that one learns to 
cope with the "openness" of the educational system, how 
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the parts within the system are interrelated and how 
each part interacts with the whole. 

The models presented in this paper are simple 
enough for persons with very little experience in either 
mathematics or programming to follow. As such, they 
should provide a good initial experience to those inter- 
ested in using the computer for simulating planning and 
outcomes of decisions. 
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